EUROPEAN PATENT OFFICE 

Patent Abstracts of Japan 



PUBLICATION NUMBER 
PUBLICATION DATE 



2006086510 
30-03-06 



APPLICATION DATE 
APPLICATION NUMBER 



10-08-05 
2005232323 



NAGOYA INSTITUTE OF 
TECHNOLOGY; 

TAMAOKA SATOSHI; 

H01L 35/32 (2006.01), H01L 35/16 
(2006.01), H02N 11/00(2006.01) 

THERMOELECTRIC CONVERSION 
DEVICE AND ITS MANUFACTURING 
METHOD 




PROBLEM TO BE SOLVED: To solve problems such as (1) being unable to significantly 
increase the number of thermoelectric elements arranged per unit area, (2) being unable 
to easily change the number of the thermoelectric elements in a thermoelectric conversion 
device and the size of the thermoelectric conversion device, (3) being unable to realize a 
light-weight packaging as the thermoelectric conversion device, and (4) being unable to 
reduce a production cost as the thermoelectric conversion device. 

SOLUTION: A thermoelectric base material 20 is provided, composed of a belt-shaped 
base material 2 having flexibility and insulation capability, and thermoelectric elements 3 
formed in a thin film or a thin plate shape on the base material 2, so that a p-type 
thermoelectric conversion material 3a and an n-type thermoelectric conversion material 3b 
are electrically connected in series alternately in a direction where the base material 2 is 
extended, and also they are thermally connected in parallel in a width direction of the base 
material 2. In the thermoelectric base material 20, at least a part of the thermoelectric 
elements 3 is polymerized, while maintaining the insulation capability, by deforming the 
base material 2 by folding or winding it in the direction where the base material 2 is 
extended. 



COPYRIGHT: (C)2006,JPO&NCIPI 



<i9)B*Btts*i?(JP) (i2>fi'E3 *t 3$ & $8 (A) <ii)«w»*&h** 
















(P2006-86510A) 








(43)«wB ¥Ja1oTOH30B(Z[fW.3.30J 


(51) lnt CI 


F 1 




■T-— "713— K (SMS) 


unit Vt/39 


/mv rtji h n 1 i 


„ 


A 


nU 1 L J3/ JO 








rtW£N 1 1/IAJ 


{pUUOi UIJ n u ^- i> 


'fin 










TNPB'K 5Bdii«t/J?K 9 UL 13E lo S ' 




^112005-232323 (P2005 -232323) 


(71) IBS A 


304021277 


(22)UJSSB 


¥^517^8^10B (2005.8. 10) 




HEA¥i£A 2 SSI* A* 




«JH2004-23B960 (P2004-23G9S0) 






(32) ft ft B 


¥«16¥8JU7B (2004.8. 17) 




) 


83) 


B*B(JP) 


(74)ttSA 


100079142 














(74)RSA 


100110700 














(74) im a 


100130155 
















.ESP *- 


















(54) ibrosin msttKKAv«0iBn»« 



(57) am] 

l B«] ( i ) #{iffi«*i;EB^&**^* 
* *BWt*Wc: t tfX'%*£\ \£ . ( 2 ) »«1 

# $ri vsu ( 3 ) mn%mmw.b i xwtm&ti z t 

af^M S 3 a t n MiMJUffi 3 b 2 CD 

^fi(«HzM?"Jb&& i o CSff 2±Of!IXli?f 




( 2) 



^812006-86510 (F2006-8651 OA) 



[11*311] 

W)m«&*ftx*wzwMWizmmzt£& trnzmmmicornnrnzmmizm^ t a* 
izmmmit. mim^iw^mz^xum^m^mfxiimm^zb^x 
izt mmt^hm-mmm, 

[«*H2] 

it mn i iza t >t . m£&is.mm± , -mfmrnmizmt h t &izmm&m-m 

H**JH3J 

mnmzmm^mizm&zixx i >i. ; t sits t ^-s**«3a^iK. 
nsxsicfc^T. mM^mmmi. ^s.izmMzmtztz^mmn^mz^M 

srata i - 4 jo v >-r i mz& t >t . sees *fc«iffift««tt<o«*isifflsi8 1«± . *e 
mm i -5«iW i mz&\ ^x . miepSL««3d«««ti5iBn3L»m^Mt4 

m^if&mx^mznm^mmzzc&imzmMmrmmizmuzmi* 
ixd mmimmmzB&zhtc&m^mikixzmmmm^mmm 

imm&m, mum^m^mtzn^xim^H o mfxmmz ztizx 

mw&JMt **tsz t m®ttmm%mmw?mm& i , 

m&immmimz^t s> z t Hmti-zmmsmnm. 
mmxu8iz}s^x. mmmmmjiuxii. «ia P mmsmmtmz n 
izmm $ # h z y t i o mswtsat * _ t twst t -t & &«XH^aK&#& . 

[3^f»tra] 

[JSftrH-SFJ 

[0001] 

^timmm^mm.u'^mmijmzm-thi,<nx%i , 

[0002] 



( 3 ) 



1^006-86510 (P2006-8651QA) 



mmmm^kix. mnmatttrntix-mmi. mmwzmmzKc&koiz 

[0003] 

fz, 

[mtJMU WO 0 3, 0 1 9 6 8 1 A 1 

[ mftzmi ] s#as m r ^ > ^ a 2 o o 3 =t*n ( »*sa*ffl 

£A ) j 2003# i24 2 5 if r B i — T e &jf|g_t&^E i?±-Mmt 

[0004] 

mmizixmmm^wfr'mizfflmzii. m.^mmw.mm^]t^iztmm 

[0005] 
[0006] 

isawmt nmmwmmikmmtfcvm&?Tftx*xmzmmwzmmz%& t& 

[0007] 

tfz, ^w^zmm^mm^imm^mmm^m^itz^zr^titzm^mi^ 
tmt nmm,^mm^tmm^mi^mx^s:izm,%mizm.mz^h t^tmiE 

v vcisatr fciff o fltf xjism-ts - k izi. r>x3mznrc . k ch^me** 

[0008] 

?n\ mm*o*iim(?>$>2>mtt±iz: mtnm*ft&m&±rjmmnijfak%&±o 



(4 ) 



^2006-865 10 (P2006-86510A) 



[0009] 

±m^z t <mi<7)\wziTm2}^ >t*to mfximmtz z t izx o . *t o -&{fxt± 

[0010] 

*fc. zmM^mmm^mmxn. mz*zm<r>£2 s wmzit&iB>c>>mta0> 
&Ti*«ra«HM xomtz i ?m&mmm*tx izt *we*> «j . m&m 

[0011] 

(Hi (J. iS'i'fil^TIv, itf';*-»K*-h, #V3L*V>V>m\ PE 
T (^Uxf-l- 7f7?U- h ) , PES (XW>l7t>) . PEEK (^ijx-f^- 
xf-/tjrh>) - PPS (-1t!J7x^l->-«-/l-7T^h)*5:^ffl-tl)^i;A i T-^^,. 
iK[iE*tJ«ff * k L"Ct±. l - 1 O O u mn«RTjb SiWiUn I otftecii 

, *r*tt. mutt, »*3i6^««*iettwifti±ta[LTi^. 

[0012] 

n|»tPi^ ) k LT«. B i-Tel Fe-S i Mg-Sif, S i 

)VYX7 v^vyi h*. iM*-5-iR. A-7*-(X7-m. ^t*^****Sffl-t 

flUtf. pW&Wmmb LTtt ( B i 2 Te 3 ) o. » ( Sb 2 Te 3 ) 0 . 35. ni»l 
SSttffifc L-CJ3 Bi 2 Te,,,Se,, 3 «j;3(:. v >T ft i>Bi 2 Te 3 Sr^-X fc £ 

lttpIW^yj'&ffV\ Til-eixl?$ 3 Ojumtp - ii«ir£ilfc*M»«SWf 
IW4 
[0013] 

z ^zimnmmwmzimvi. -> f e 2 vA 1 *<-xk^&»mtt*4£fflw> 

Wl"4k LTJ±Fe 2 V (Al, Ge) , Fe 2 (V. Mo) Al. (Fe, Pt) 2 VA1 

%b\ ttzvwmmmt ixm<v ( v, tdai ^k^TOr^k^T-t- 6. 

[0014] 

*H£Rffl-f * C k & ., * fc. »lS-t6»*«fi(?5S*<±. SWBR*>*afc:{± 1 - 
1 OOurnb-f ZlktfMtLW lvm*mffii63-&Z'cimi\W. ®K6U&$!£ 

mm. iimm. y^yf^>ym^mmm^m\4x\f. ioo^mi.M 



( 5 ) 



^2006-86510 (P2006-86510A) 



mWT. XOIS-t L<ii5 0 0^mlilT«T'#§llD'h$V^§(:^L. ;ft£Stt± 

ftX%h, 
[0015] 

pMam^arat nmx^mmbum^mmmmx'mnzmt sn§ . 

SifctfTSS. iOCffittfl?: LXi±. »f±KKI£LT 

fc J; -vCff 4. 
[0016] 

*. 

[0017] 
[0018] 
[0019] 

»«ttawt»t-r±iKS«sau6ii£i3W-4^K:. ±§ra«?> 
i-st, flBSWt t sag* t Ofc-f S £ > & . 

±.mmM^mm&^mmzm&-^mb ixi±. BMMmmmzimmimi 
ifc, ±iBfef^«tLT(i < MiiiT>i$i-mmmzz\bimz>„ 

[0020] 

nmmmttm) zm.ixm<r>mmizmibZitzzbmt iw. intio. * 

£T"J> o X t> . -5-*)J£jBfiR# fc trfflkti ft SSfttt^Sft 5 i t !> . 
[0021] 



(6) 



&BB2006-8651 0 (P2006-8651 OA) 



mmmn^m^ixm ^ >ic . mmiz-hcrmmmt^m^zmm^^ ztizx 

ITU:. Sffill±^£&H3tfSW?Jit-<. W#*r*l (&IMTfi£0£i^l> 
[0022] 

mixMvmz. mi^tzmmm&n^Mummiz. w^&<nh&fc?mzmL-f 

[0023] 

tti. mm9izsm(7)io^ iuie»m*#ftiM-m. ^pmMsmmt 
ms.nmmssmfmti:^ mmwm-xwxK^m^ B-miz-xmrnm* 
?mmizmm^i-tiz£ ^mmizmm-zzttfmi^, z?>m£u±. mi 

[0024] 

iztz, *mco%mm&iWi±. m**mmzmmt6zt&x*&» 

£k 4. 

[0025] 

mmm^mzm^b^mm^h, %<ntc*>, tf*-t>v-tixmm-izth 

^82003-1 56461 tc<t *rtX'tZ$at>tlX\,*& . 

[0026] 

^tt^'X^t±5-fe>->f-.> LTtt, ( P t ) 

>"^a ( p d ) , & ( a u ) fr&aitf ft* i sj;U:t*s -r t fc z t tf&mx-h&tf 

, mmjMnmmx'ii. TAs+mntiz&xmmmzwRL. tntmn 
*ftmnzMmttx%&tt±m$mfcixm?imf$iix^h, oao. io^tm 

<r)*z>&mmm. zn-mzmvskttz &&®&m-t& mx'*m#xft&* > 
*-*«ww-* zo)i%^\ mmigsmmmzit'^ tf^«c 

awc^. wtoxm%*mtfxm.?b'>x bwti%s.t ixwzmzmmixmm 
tzt mmt% i Ktt««**^-t /f-iifits c > & . 

[0027] 



( 7 ) 



ftBB2006-86510 (P20C6-S6510A) 



*minmm£i*frzmn3®8m.tz-o* . m 1 H24 zm^xmm-z, 

(c^i-rt <. S««W2 0(±. -JH2 l*<«i*ifi3ffl[t:aS-r&tft{:flM82 2**jR*'Ha 
[0028] 

3EflM*f4 3at nSMfl 3 h fc £I£*U^TO@-C*>I> . 03 ti, £tf>J: 0 

ZtllZ*) - m 4 a t 4 b & L fcffc^SHUKR 5 OflflHfcPM t^lf , 
[0029] 

4 5 H»**ffifflL. znmtt2±.u±.. mmk<n P mmmsmtm3akix. 

3 0 mco ( B i ; T e 3 ) c . 25 (Sb 2 Te 3 ) „. 35< t 0=Sr* PlMlfSI*««L . 
nJHSkqaESBtfi 3 b i: LT . J53tt3 0 /x m*>B i ,T e 7 S e 0i 8 ± 9 £4 n 

[0030] 

mmmzmfc2n.fz&mm^3zm&ixzi;&?m,mtt2 otim-rmwmmx 

[0031] 

AS 1 THV\ piilfflT»xy i7 * U >^i£fc J; D*f , p3«« 
fi«-77^y^ft8 lWiL^S (tMA = $<70. 5mm. |SB=5mm) 05fflPS|58 
1 0# 1 0 flfgttT h ") . # 'J -Y 3 H*tf±(cR-^tfDp®»«ff«gE]R*iJS§ 30// 

i. odzikii IX hh, 

pwmmnmzii.. i&t-fz-kiiz, <b i : Te 3 ) 0>25 (sbje 3 ) 0.35*^^ 

4 0 W. A r #XJEE& 1 x 1 0 - i Pat Lfc. 
[0032] 

. 5mm. 4|§B = 5rnm) coSPg?820* i l 0MS!+-CI)D. P®S®H?HIIS«ffi 



( 8) 



^2006-8651 0 (P2006-S651 OA) 



HRFX^-zmm^rnVK X^-y *iiX fc LT A r £&Jfl L , JB:*j£4 0W, Ar#X 
K1X10-" PatLft. 
[0033] 

[0034] 

SlW41Wi!i:M^l'j IctftSL-C. ±lE^tt^Ig£SiO)g-tr hi: J: 0 . 

ws^s ^frM±tsm£»^ ix^<zb & & . 

[0035] 

tKx*i»,?mz£ m^hmMMnmma. t^7t**kt*4*>t\ mi 
tz wv&rmi j izSMZivtzWitmiiz. ^nxmmfmmzx^xum^-mm 
m&rro. mmnzit, *-#>m*Bm*: : Jji-)Mmiz-m ix . nmmizi 

Xiph 1 0 P a <r>S.fi £±.T-fifalZtUl &A { o 6 0 OK^T'ii^Mftt T*HSS£ff 'J Z 
b X\ *SAtt<0«t ^.tttfflif H*r fm*& Z b h , 
[0036] 

mz, z<nx 5 iz&z>tifz%xmti2 ozm^x . &vtmxnzm . % 
a 3 c-5K-t < , 2 o w-s» 2 1 tammmizimt *> t 2 2 

[0037] 

<W=. -Lieor i < «£S *ttc*»S itfc*!«W} 2 0 *>«2rto <Wrtri&i) wsgtr. $6 

W&VlbhimM. la. lb £Rt^fif*«t£lfirff 3 . IftWtli. TA 5 -MR 

J:9&&Rff«^Mla. lbSJBEL, cns^«*W2 0^tt^[aiiStc»|ie« 

JlffiJ^MK^mRl 1 3 fcfcESESifcSrjI^TflEfc -f SfcftWU- H«4 a, 4b 

HK4 aSS»«ffl^^ajL^l^ 'J-MI4 aiJRSff4»ft4^{4«"J5: 
[0038] 

[0039] 

it:, zmMmmmnmmxn, mmm^m^m^^m.^mim^mm 
mmmzzb tfx* & ox\ mmmzit^t. msmmmmmzmtx 

mmknmm : ?£%ttmtt±izmmizimtz> z t immx'*>ht:#>. 



( 9 ) 



WBA2006-86510 (P2006-S6510A) 



[0040] 

3£l«tf«C«l CSaw. F e 2 VA 1 i^-Xk-fS^as^RHft^HlSWffl-tS 

wefts, ^wnata*. i, 

[0041] 

(mm 3) 

fciffctesi* 2 o jttftM l . mmx^BM^n 2 zmte&h-zx-mmzmm^ t z 
ht. 0 3 fc mmiz 1 x®mmmmz m-t&mvhz (a*«) . <ro*§&. mm* 

mwm2 0 2r 'J — raTM*IK«£t4 wttiO. ftlfttfc: J: t 
[0042] 

<ntfen4) 

i^±flWHniit i 0 , w*Sr 2 0 0-8 00/i mcoif zcvMW&mwAzni . &v 
si-) tciasg l , rawtti t ± a . ; fit ± 9 , $hm 1 1 ^ 

[0043] 
(HSSM5) 

•Ammzmmstixti o , vmmzimtmmmMmxm^mizmfammzmm 

[0044] 

a*, *piki4. 2^vizmmf&zt£*^xw&yiimwmttm±<7>ig. 
sm:m&m±t&t:Mz. mn&m&co&immmi. mttA,izmwm2o 

t-t^< . 'j- m4 a,4b >nt§a tz, x?mmmmmm 1 1 

[0045] 

*W(4. H8tc^rt < , mm® 2 otf^eBsaiiatw 1 <3*#*»6sgELfc0i 

[0046] 



( 1 0 ) 



^BB2006-86 r »1 0(P2006-86510A) 



mm 1 1 iHHi^MstMfA.^^ . 

[0047] 

£1*, BtHB#*1. 5mmx 1. 5 mm<?)jE3fJg~'J|$ 4 mml>jEHft&£?>flgUEttti' 

^;»0. 2 raV/K, ttfUSilS 1 0 0 S, mm. Bim^O. 0 0 1 4W/mm 
K)£ffi^|>i;. 10QVc7.)&&mz1t$lX. 0. 18V^E$«Uv 
[0048] 

4mm|$5 0ii mM«l(: . H 1 . 5 m raf $ 3 0 mc^mtffiS: 0 . 2 5mm fS 

JWtffifcl/C* Bi 2 Te 3 ?{m0. 2mV/K,tS5fiWtl00S/ni 

m, Wk&m^O. 00 14W/mmK) 1 0 Ot:»figfC*f 1? . 2. 3 

4VOUE&3&±l£< 

fc -etiffifc itKt 1. 1 . |3| tSS*fc*f It . l 3 fgo«;EE*|&£ t fc . 

[0049] 

[HI] ISttWltfeft*. flftf^^^fillH. 

[122] mmi K*i»t*. 3S8±tep£&*S3JWTO4: nSL««SE»tmfc*3iHILfc 

[H3] *»^ll(ctJtt*, »*Stt£i^£ftC##. ±T{ceSft«tta*tfc»HH 

[04] HSim tct>*-tS, 03OJ; •SCLT^ii^tfDtU-FitRSrSiSL^Sft^SE 

[05] *»Jl^W§, pSl^mtt^v^^y^-ae^I^ll. 
[06 ] £ttft 1 (c^ttS , ti S^«»t4^-7 xdf >-^*Sr*tKa8ia. 

[08] gat#i6(c£(-t*, mmftzmmr*)®. iz^rmm^mm 

[0050] 

ia imm 

lb ferns 

2 aw 
20 »msw 

3 a pSffiHlfl 

3 b niL*^«Sfl 

4 a iJ-H* 
4b U-KH 

7 ffttjKjRS 

8 l p m&tt®<7)-?x * > ?"i&M- 

8 2 n mm*!®?) * > 



(12) 



*5f BB2006-8651 0 (P2006-8651 OA) 




(13) 



ftHEOOfHiffi 1 0 (P2006-S6510A) 



(72) Effl 



